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Description 
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Expansible anchor made of metal and a setting tool therefor 



Tlie invention relates to an expansible anchor made of metal, having the features of 
the precharacterizing clause of claim 1 . 

10 Such an expansible anchor for affixing a component to a substrate is known from 
EPO 217 053 B1. The known expansible anchor has an anchor element having an 
external thread as fixing means and an expansion zone of reduced diameter which 
widens conically in the direction of insertion of the expansible anchor. An expansion 
sleeve is mounted on that expansion zone so as to be axially displaceable. The 

15 expansion sleeve has a body on which fonA/ardly projecting expansion tongues are 
formed along a predetermined bending line. Pushing the expansion sleeve onto the 
expansion zone causes the expansion tongues to be spread apart in order to anchor 
the expansible anchor in an undercut. The expansion sleeve has cutters on the front 
ends of the expansion tongues facing the base of the drilled hole, by means of which 

20 the undercut can be produced. For that purpose, the known expansible anchor is 
introduced into a cylindrical drilled hole and the expansion sleeve is driven onto the 
expansion element and at the same time set in rotation, for example using a hammer 
drill. As a result, material is removed radially to form a widened area in the drilled 
hole. For forming the cutters, cutter inserts of hard metal are proposed. However, the 

25 insertion and fixing of those cutter inserts in the expansion tongues, in addition to the 
cost of the materials, requires a considerable level of manufacturing costs. As a 
mass-produced product, the expansible anchor is therefore expensive. If, however, 
the inserts are omitted from the known form of the expansible anchor and it is instead 
attempted to impart sufficient hardness and strength to the entire material of the 

30 expansion sleeve so that the cutters can be formed on the expansion tongues them- 
selves, such an attempt is unsuccessful because when the expansion tongues are 
spread apart they often tear or break off along the predetermined bending line. The 
reason for this is that the predetermined bending lines, as in all known expansible 
anchors, are curved on account of the shape of the sleeve. The desired outward 

35 buckling of the expansion tongues is thus rendered more difficult, because the curve 
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has a stabilising effect. In order to buckle outwards the material needs to be substant- 
ially deformed, which requires a suitable degree of ductility and low wall thicknesses, 
but that is precisely contrary to the hardness required of the cutters in order to ensure 
the effectiveness of the cutters even in high-strength concrete. 

5 

The problem underlying the invention is therefore to provide an expansible anchor of 
the kind mentioned at the beginning which, while having the same or an improved 
level of efficiency, has lower manufacturing costs. 

10 That problem is solved according to the invention by the expansible anchor having the 
features of claim 1 and by the setting tool having the features of claim 6. The 
expansible anchor according to the invention has an expansion sleeve of hardened 
steel. In order to avoid the mentioned problems of failure along the predetermined 
bending line, the bending line is straight. The crucial advantage of the invention lies in 

15 that difference. Considerably lower forces are required in order to buckle the 
expansion tongues outwards and those forces are distributed substantially more 
homogeneously along the predetermined bending line. The expansion sleeve can 
thus be made of a hard, high-strength material, which is accordingly more brittle than 
the materials used hitherto. It is also possible for a greater wall thickness to be 

20 chosen for the expansion sleeve, especially in the region of the predetermined 
bending line. Preferably, the expansion sleeve is in the form of a bent stamped 
component which is hardened after shaping and then mounted. 

In a preferred embodiment, the expansion zone has flat slide surfaces for each 
25 expansion tongue. Four slide surfaces and expansion tongues allow easy manu- 
facture but a larger or smaller number is also possible. Flat slide surfaces have the 
advantage on the one hand that the expansion tongues are surface-guided, whereas 
a rotationally symmetrical conical expansion zone would result in contact along a line. 
Surface guidance in turn results in a homogeneous distribution of stress in the region 
30 of the predetermined bending line. On the other hand, a considerable advantage is 
that the transmission of the torque for the rotational movement of the cutters can be 
effected by way of the anchor element. Whereas, in the known expansible anchors, 
the expansion sleeve has to be driven by a sleeve-like setting tool by means of drive 
claws, in this construction of the invention such transmission of the torque, which is 
35 susceptible to faults, is unnecessary. Instead, the anchor element can be set in 
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rotation by means of a stable tool, the flat slide surfaces effecting the drive of the 
expansion tongues. The expansion sleeve needs merely to be displaced axially 
relative to the rotating anchor element. Preferably, an expansible anchor having such 
a structure has a spacer sleeve which serves for transmitting the blows of a setting 
5 tool to the expansion sleeve for the axial displacement thereof. It will be understood 
that the two sleeves can also be made in one piece. A separate spacer sleeve has 
the advantage, however, that the comparatively expensive material of the expansion 
sleeve is used only for the region necessary for that purpose. If the expansion sleeve 
is produced as a bent stamped component, then, in addition, the diameter selected 
10 for the expansion sleeve can be smaller than the nominal diameter in order to avoid 
unnecessary friction along the wall of the drilled hole. The spacer sleeve, which, in 
contrast, need not co-rotate, can be given the nominal diameter in order to provide 
the expansible anchor with play-free transverse force absorption. 

15 In the case of flat slide surfaces, the anchor element preferably has key-engagement 
surfaces in the region of the fixing means. When an external thread is used as fixing 
means, those surfaces can be, for example, in the form of two lateral flattened 
portions or, when an internal thread is used as fixing means, in the form of two lateral 
grooves. Care should be taken that supportive thread portions are retained to a 

20 sufficient extent. 

In order to be able to set such an expansible anchor in position, the invention 
proposes a setting tool which has suitable key-surfaces as well as a driving surface 
and an adapter device for seating the setting tool in, for example, a hammer drill. To 

25 set the expansible anchor in position, it is placed onto the setting tool by its anchor 
element, the key-engagement surfaces and key-surfaces coming into mutual 
engagement. In the mounted state, the driving surface is seated on the expansion 
sleeve or, if present, the spacer sleeve. The expansible anchor Is then introduced into 
the drilled hole until it is seated on the base thereof. By means of a rotational/hammer 

30 movement of the tool, generated, for example, by a hammer drill, the anchor element 
and therewith the cutters on the expansion sleeve are set in rotation and at the same 
time the expansion sleeve is driven over the expansion zone of the anchor element. 
The rotational movement has the effect that the cutters remove material and thus 
create an undercut in the drilled hole. When expansion is complete, the setting tool is 

35 removed. 
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In an embodiment of the setting tool for expansible anchors having an external 
thread, the tool has a sleeve-like body part having the key-surfaces on the inner side 
and the driving surface on the end face. A very simple structure is obtained as a 
5 result. For expansible anchors having an internal thread, a bolt-like body part having 
key-surfaces on the outer side, for example in the form of a rectangular cross-section, 
would be possible, that body part being adjoined axially by a shoulder for forming the 
driving surface. 

10 The invention will be described in greater detail below with reference to an 
embodiment shown in the drawing. The Figure shows an expansible anchor 1 
according to the invention made of metal as well as a setting tool 2 according to the 
invention. The expansible anchor 1 serves for affixing an article (not shown) to a 
substrate (likewise not shown). The expansible anchor 1 has an anchor element 3 

15 having an external thread 4 as fixing means for the article and an expansion zone 5 of 
reduced diameter which widens conically In the direction of the end 6 of the anchor. 
An expansion sleeve 6, manufactured as a bent stamped component, of hardened 
steel having a body 7 and four expansion tongues 8 is mounted on the expansion 
zone 5 so as to be axially displaceable. Axial displacement in the direction towards 

20 the end 6 of the anchor causes the expansion tongues 8 to be expanded radially 
outwards against the wall of the drilled hole. The expansion tongues 8 have cutters 9 
for creating an undercut. The expansion tongues 8 are attached to the body 7 by way 
of straight predetermined bending lines 10. As a result, the expansion tongues 8 are 
able to buckle slightly outwards without the hardened steel being fractured. This is 

25 additionally assisted by the four flat slide surfaces 1 1 . These also have the effect that 
a torque can be transmitted from the anchor element 3 to the expansion sleeve 6. In 
order that this torque can be transmitted to the anchor element 3 by a tool, here the 
setting tool 2, the anchor element has key-engagement surfaces 12. For transmission 
of an axial force to the expansion sleeve 6, the expansible anchor 1 has a spacer 

30 sleeve 13 having an end face 14. The spacer sleeve 13 serves in addition for the 
transverse support of the expansible anchor 1 in the drilled hole and therefore 
corresponds in diameter to the nominal diameter. 

The setting tool 2 has a sleeve-like body part 15 having key-surfaces 16 on the inner 
35 side and a driving surface 17 on the end face for the transmission of impacts to the 



end face 14 of the spacer sleeve 13. For being received in, for example, a hammer 
drill (not shown), the setting tool 2 has an adapter device 18 in the form of standard 
grooves. 

5 For setting the expansible anchor 1 with the setting tool 2 clamped in a hammer drill, 
the expansible anchor 1 is inserted into the setting tool 2, so that the key-surfaces 16 
enter into engagement with the key-engagement surfaces 12 and the driving surface 
17 of the setting tool 2 is seated on the end face 14 of the spacer sleeve 13. In this 
state the expansible anchor 1 is inserted into a hole (not shown) drilled in a substrate 

10 until it is seated on the base of the drilled hole. By means of a combined 
rotational/hammer movement of the hammer drill, the anchor element 3 and therewith 
the expansion sleeve 6 are set in rotation. At the same time, the expansion sleeve 6 
is displaced axially on the expansion zone 5 and as a result the expansion tongues 8 
are expanded radially outwards along the slide surfaces 11. By rotation of the 

15 expansion sleeve 6, the cutters 9 remove material to form a radial widened area in 
that region of the drilled hole. That widened portion acts as an undercut. As a result, 
interlocking anchoring in the drilled hole is achieved. After the setting operation, the 
setting tool 2 is simply removed from the expansible anchor 1 . 



